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(54) EXPOSING METHOD AND DEVICE FOR PHOTORESIST 

(57)Abstfact: ■ . - ^ ^ . . . a 

PURPOSE: To perform highly precise exposure of a concentric or radial pattern at a high speed 
by sending converged light beams in a rotation cyclb by which the converged light beams 
overlap each other in the radius direction of a photoresist by the predetemnined quantity. ■ 
CONSTITUTION: An exposing device is constructed of a controlling means consisting of a light 
source 1 radiating laser light and the like. an. optical, means by :which the light radiated from the 
light source 1 is modulated so as to be converged onto a photoresist 6, a rotating device .8 . 
rotationally operating a photoresist base board 5. a radius monitor^. detecting a position of a 
converged light beam on the photoresist 6, and ,a signal generator ,9 controlling light modulation of the light 
radiated from the li^t source 1 . When the photoresist 6 is roteted. the converged light beams are, sent in a 
rotation Wcie by which the converged light beams overlap each other in the radius direction of the photoresist 6 
by the predetermined quantity. In this way. a light beam transmitted through a light modulator 2 is converged by 
means of a condensing lens 4 so as to focus on the surface of the photoresist 6. and then, rotation type 
application exposure is carried out. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the above-mentioned photoresist is rotated in the exposure approach of the photoresist which 
irradiates a photoresist and exposes the condensing beam which condensed the outgoing radiation light 
from the light source — making — radial [ of this photoresist ] — a condensing beam — the specified 
quantity a pile — the exposure approach of the photoresist characterized by sending a condensing 
beam, taking a revolution synchronization like. 

[Claim 2] The delivery pitch of the above-mentioned condensing beam is the exposure approach of the 
photoresist according to claim 1 characterized by setting up so that it may become the quantity of light 
of extent with the exposure energy which the above-mentioned photoresist begins to dissolve in the 
mid-position of two condensing beams at the time of development. 

[Claim 3] the light source which carries out outgoing radiation of the light, the optical means which 
condenses the outgoing radiation light from the above-mentioned light source on a photoresist, and the 
above-mentioned photoresist are rotated — making — radial [ of this photoresist ] — the condensing 
beam from the above-mentioned optical means — the specified quantity — a pile — the aligner of the 
photoresist characterized by having the control means which sends a condensing beam while taking a 
revolution synchronization like, and changing. 

[Claim 4] The delivery pitch of the above-mentioned condensing beam is the aligner of the photoresist 
according to claim 3 characterized by setting up so that it may become the quantity of light of extent 
with the exposure energy which the above-mentioned photoresist begins to dissolve in the mid-position 
of two condensing beams at the time of development. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exposure approach of the photoresist which 
out continuous tone exposure to a photoresist base, and an aligner. 
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[0002] 

[Description of the Prior Art] Conventionally, in case data are exposed to a photoresist as a two 
dimensional pattern in production processes, such as a photo mask and original recording for hard disks, 
the method of carrying out continuous tone exposure to a photoresist base using a condensing beam is 
used. 

[0003] Moreover, generally as equipment which exposes this two-dimensional pattern. XY coordinate 
type scan aligner is used. In this XY coordinate type scan aligner, the condensing beam which 
condensed the laser beam etc. is made to scan two-dimensional [ the XY direction ] on a photoresist, 
continuous tone exposure is performed, and this records data. At this time, the spot configuration of the 
exposure beam irradiated on a photoresist is circular. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way. generally in the above XY coordinate type scan 
aligners, it is considerable difficulty in actuation of the XY direction to reconcile rapidity and high degree 
of accuracy. 

[0005] For example, supposing it uses the high-degree-of-accuracy delivery device using a laser 
interferometer etc.. about 1m [ /] high-speed actuation of a second is very difficult, and since it always 
cannot expose with constant speed, acceleration-and-deceleration actuation will be needed and rapidity 

will be spoiled. ■in 
[0006] Moreover, since it is actuation to the XY direction, it is difficult to expose.a concentric circle like 

pattern and a radial pattern with high degree of accuracy. 

[0007] Then, this invention offers the exposure approach of the photoresist which can perform the high 
speed of the shape of a concentric circle, and a radial pattern, and highly precise exposure, and an 
aligner in view of the above-mentioned actual condition. 

[0008] . . X- 

[Means for Solving the Problem] the exposure approach of the photoresist concerning this invention 
rotates a photoresist — making ~ radial [ of this photoresist ] — a condensing beam — the specified 
quantity — a pile — the technical problem mentioned above by sending a condensing beam is solved, 
taking a revolution synchronization like. 

[0009] moreover, the aligner of the photoresist concerning this invention rotates the light source which 
carries out outgoing radiation of the light, the optical means which condenses the outgoing radiation light 
fr6m the above-mentioned light source on a photoresist and the above-mentioned photoresist — 
rj,akmg — radial [ of this photoresist ] — the condensing beam from the above-mentioned optical 
means ~ the specified quantity ~ a pile — the technical problem mentioned above by having the 
control means which sends a condensing beam and changing is solved, taking a revolution 
synchronization like. 

tooioj ... ^ 

[Function] In this invention, continuous tone exposure of the shape of a concentric circle and a radial 
pattern is performed by condensing the light from the light source by the optical means, and exposing a 
photoresist on the photoresist which made it rotate. 

[0011] . . TU 

[Example] Hereafter, the desirable example- of this invention is explained., refernng to -a- drawing. The 
rough configuration of one example of the aligner of the photoresist concerning this invention is shown 
in drawing 1 . 

[0012] The aligner of the photoresist of drawing 1 consists of control means which consist of the radius 
monitor 7 which detects the light source 1 which carries out outgoing radiation of the light, such as a 
laser beam, the optical means which modulates the outgoing radiation light from this light source, and 
condenses on a photoresist 6 and the slewing gear 8 which carries out revolution actuation of the 
photoresist base 5, and the location of the condensing beam on the above-mentioned photoresist 6, and 
the signal-generation equipment 9 which controls light modulation of the outgoing-radiation light from 
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the above-mentioned light source 1. Moreover, the above-mentioned optical means is equipped with the 
optical modulator 2 which modulates the outgoing radiation light from the light source 1, the mirror 4 
which reflects the light beam from this optical modulator 2. and the condenser lens 5 which condenses 
the light beam reflected by this mirror 4, and changes. 
[0013] Next, actuation of the aligner of this photoresist is explained. 
- [0014] The laser beam by which outgoing radiation is carried out from the above-mentioned light source 
1 is inputted into an optical modulator 2. In this optical modulator 2, the laser beam inputted so that it 
might be suitable for record light is modulated. It becomes irregular, and after being reflected by the 
mirror 3, this light beam outputted is condensed so that a focus may be doubled on a photoresist 6 with 
a condenser lens 4. A photoresist 6 is exposed by this condensing beam. Here, this photoresist 6 is 
applied to the upper part of the photoresist base 5 by predetermined thickness, and changes. 
[0015] The above-mentioned photoresist base 5 rotates the revolution line Z at a fixed rotational 
frequency as a core with a slewing gear 8. 

[0016] Here, a condensing beam is radially sent with constant speed to the photoresist base 5. The 
monitor of the radial location of the condensing beam on this photoresist base 5 is carried out by the 
radius monitor 7. and this radius positional information by which the monitor was carried out is sent to 
signal generation equipment 9, Moreover, if the photoresist base 5 rotates, the revolution synchronizing 
signal which synchronized with that revolution will occur, and this revolution synchronizing signal will be 
sent to signal generation equipment 9. 

[0017] Therefore, with signal generation equipment 9, the signal for exjDOsing a desired pattern is 
generated in an optical modulator 2 with reference to the radius positional information and the 
revolution synchronizing signal which were sent. 

[0018] In an optical modulator 2. ON/OFF control of the light beam from the light source 1 is performed 
according to the signal from signal generation equipment 9. Thereby, the light beam which penetrated 
the optical modulator 2 is condensed with a condenser lens 4, and the so-called revolution mold 
continuous tone exposure is performed by connecting a focus on the field of a photoresist 6. 
[0019] This revolution mold continuous tone exposure is concretely explained using drawing 2 . 
[0020] As shown in drawing 2 . the photoresist base 5 is rotated in the direction shown by the arrow 
head, and record for truck T 1 minute is first performed on a photoresist 6 by the condensing beam 
condensed with the condenser lens 4 by carrying out sequential exposure by spot field SPevery 1 
revolution. Next, record for truck T 2 minutes is performed by sending the spot field SP radially.and 
carrying out sequential exposure only of the delivery pitch P by one revolution like a truck T1. 
[0021] thus, a photoresist is rotated — making — radial [ of this photoresist ] — a condensing beam — 
the specified quantity — a pile — record of data is made by sending a condensing beam, taking a 
revolution synchronization like, and exposing a photoresist. 

[0022] In addition, the delivery pitch P of the above-mentioned condensing beam is set up so that it 
may become the quantity of light of extent with the exposure energy which the above-mentioned 
photoresist begins to dissolve in the mid-position of two condensing beams at the time of development. 
[0023] Since an exposure energy density is set to about 0 here when the delivery pitch of a condensing 
beam is the same distance as 1.0. i.e., a condensing beam diameter, as the relation between the delivery 
pitch of a condensing beam and exposure energy is shown in drawing 3 , as for the delivery pitch of a 
condensing beam, it is desirable to carry out to below a condensing beam diameter. . 
[0024] With the aligner of such a photoresist, exposure of a concentric circle-like pattern, a radial 
pattern, and the pattern that combined them becomes easy. 

[0025] Moreover, since the engine speed and beam feed rate of a photoresist base are fixed, high- 
degree-oFaccuracy-ization of rotational accuracy or a radial delivery precision becomes easy. 
[0026] Therefore, the detailed-ized limitation of a pattern dimension is mostly determined by the 
condensing beam diameter. For example, when the condensing beam diameter of 1 / e2 is set to w, this 
condensing beam diameter w is expressed with the following (1) types. 
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[0027] w=0.82xlambda/N.A ... (1) 

Here, lambda is the wavelength of a light beam. 

[0028] When N.A uses the condenser lens and helium-Cd laser (lambda= 442nm) of 0.9. specifically, 
condensing beam diameter w is set to 400nm. Therefore, supposing it records with this condensing beam 
diameter, the shortest pattern length will become possible to about 400nm. 

[0029] Moreover, for the beam scan by revolution, a beam scan speed becomes very quick and the 
exposure time is shortened. 

[0030] Furthermore, as long as a rolling-mechanism system allows, a radial distance which can be 
exposed is expanded and can expose a submicron detailed pattern to a large area.; 
[0031] In addition, the aligner of an above-mentioned photoresist is incorporable into the process of a 
photolithography, or the mastering process of an optical disk. 

[0032] . u- • * . 

[Effect of the Invention] the exposure approach of the photoresist concernmg this invention rotates a 
photoresist so that clearly also from the above explanation — making — radial [ of this photoresist ] 
a condensing beam — the specified quantity ~ a pile - taking a revolution synchronization like, by 
sending a condensing beam, the scan of a high-speed condensing beam is attained, it becomes possible 
to perform highly precise exposure at high speed, and the exposure time can be shortened substantially. 
[0033] Moreover, the aligner of the photoresist concerning this invention The light source which carnes 
out outgoing radiation of the light, and the optical means which condenses the outgoing radiation light^ 
from the above-mentioned light source on a photoresist, the above-mentioned photoresist is rotated 
making — radial [ of this photoresist ] — the condensing beam from the above-mentioned optical 
means — the specified quantity — a pile — by having the control means which sends a condensing 
beam and changing, taking a revolution synchronization like The delivery device of a condensing beam is 
simplified, and condensing beam delivery of high degree of accuracy can become easy, and the 
condenser lens of high N.A can be used, and the wavelength extent detailed pattern of the outgoing 
radiation light from the light source can be exposed. Moreover, the detailed pattern of the shape of a 
concentric circle and a radial can be exposed easily, and the pattern on radii can be formed especially at 
high speed. Furtherrhore. exposure of a large area is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the rough block diagram of the aligner of the photoresist concerning this invention. 
[Drawing 2] It is drawing for explaining the exposure approach of a photoresist. 

[Drawing 3] It is drawing showing the relation between a beam delivery pitch and an exposure energy 
density. 

[Description of Notations] 
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1 Light Source 

2 Optical Modulator 

3 Mirror 

4 Condenser Lens 

5 Photoresist Base 

6 Photoresist 

7 Radius Monitor 

8 Slewing Gear 

9 Signal Generation Equipment 
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